Study design Cross-sectional psychometric study. Objective To evaluate the reliability and validity of a spinal cord injury lifestyle scale (SCILS) and Health Behavior Questionnaire (HBQ) in the Persian language for persons with spinal cord injury (SCI). Setting Participants were selected among those referred to health centers and the Brain and Spinal Cord Injury Research Center. Method In accordance with standard procedure for translation, two questionnaires, the SCILS and HBQ, were translated using a forward and backward translation approach by professional translators. Face validity of the questionnaires was assessed by ten persons with SCI and content validity was agreed upon by 12 professors from health care teaching universities. To test the final versions of both questionnaires, 97 persons with SCI were included using a consecutive sampling method. Other questionnaires were used to assess concurrent validity (secondary impairment checklist, as well as SCILS and HBQ) and convergent validity (impact of event scale revised, brief symptom inventory, beck depression inventory, and functional independence measure). Results Internal consistency of SCILS and HBQ, assessed by Cronbach's alpha, was 0.75 for SCILS and 0.85 for HBQ. Test-retest reliability intraclass correlations were 0.86 and 0.92 for SCILS and HBQ, respectively. The number of current secondary impairments had a significant and negative correlation with SCILS (r = −0.22, P < 0.001), but it was not correlated with HBQ. SCILS had a significant and strong correlation with HBQ (r = 0.65, P < 0.001). Conclusion SCILS and HBQ can be used for measuring the health behavior of persons with SCI in Iran.
Introduction
A World Health Organization (WHO) report regarding health behaviors in 35 countries showed that about 60% of one's quality of life and health status depend on lifestyle and personal behaviors [1] . Assessment of health behaviors in individuals with chronic conditions is necessary in order to improve or prevent undesired physical and mental Maryam Shabany and Alireza Nikbakht Nasrabadi are co-first authors.
* Mohammad Ali Mansournia mansournia_ma@yahoo.com complications as a result of illness. These actions consist of a series of interdependent behaviors, such as being under the supervision of a specialist, taking medications as directed, exercising, and eating a healthy diet [2] [3] [4] . Among persons with a chronic condition, assessment of health behaviors in those with physical disabilities and specifically people with spinal cord injury (SCI), due to its relatively high prevalence, can be considered [5] . In November 2013, the WHO announced that an estimated 250-500 thousand people have a SCI, imposing high costs to persons, families and society [6, 7] . SCI is a serious medical condition that often causes functional, psychological, and socioeconomic disorders [8] [9] [10] . Persons with SCI are required to consider adopting a number of unique health behaviors in addition to the health behaviors practiced by others, including those with chronic illness. Longterm, secondary medical complications are common with SCI and influence the continuum of care for this population.
Complications are frequent causes of morbidity and mortality and may lead to increased rates of re-hospitalization, and loss of employment along with decreased quality of life, long term health, dignity, mobility, and independence. Health complications following SCI also are costly in terms of limited health care resources and overall quality of life [11] [12] [13] .
To reduce the secondary complications and improve the health behaviors in persons with SCI, behavioral interventions may be indicated, but there must be a suitable instrument to measure health behaviors in the SCI population [14, 15] . Pruitt et al. created the Spinal Cord Injury Lifestyle Scale (SCILS) in 1998 as a new measure to assess health behaviors that delay or prevent secondary impairments in individuals with SCI [15] . Subsequently, Bloemen-Vrencken (2007) used the SCILS as a basis for creating a new health behavior questionnaire (HBQ) and several items from the original SCILS instrument were adopted [14] . It is important to have the ability to evaluate the effectiveness of care and interventions such as education and training about health maintenance and prevention for people with SCI. By measuring the health behavior of persons with SCI, it can be determined if current SCI care is meeting these goals [14, 16] . These two standardized questionnaires appear to be quite related to each other and no other instruments to measure health behavior of persons with SCI were found in the literature. Therefore, the aim of this study was to evaluate the reliability and validity of a previously developed lifestyle instrument that measures health behaviors in persons with SCI and a more recent version of this measure as translated into the Persian language. The Persian language version is equivalent to the English version linguistically and semantically. In addition, we measured health behavior outcomes based on the abovementioned questionnaire that can delay or prevent the development of secondary complications associated with SCI.
Method
The study was cross-sectional and psychometric, performed to evaluate of the validity and reliability of the SCILS and the HBQ in the Persian language. The study protocol was reviewed and approved by Institutional Review Board (IRB) at Tehran University of Medical Sciences.
First, agreement for translating the questionnaires was made with the corresponding author of the original paper describing the development of the SCILS (Pruitt et al. [15] ). Next, using standard translation procedures, two authors fluent in English translated the questionnaires into Persian independently (forward translation). Both versions were reviewed by a third translator. The questionnaires were then translated from the Persian language into English again (backward translation), and re-reviewed by two translators who were fluent in English. The Persian translation was deemed to be similar to the original version of the SCILS. Finally, the translators compared the translations, removed and integrated the contradictions, and achieved a Persian version suitable for persons with SCI. The face validity and content validity were approved by 12 professors (11 from the faculty members of the School of Nursing and Midwifery, and one neurosurgeon from Sina Trauma and Surgery Research Center). The face validity was also assessed by ten persons with SCI. All the individuals with SCI and the experts were hesitant and confused on a question that was common between the two questionnaires, and thus, in accordance to the original author (Pruitt et al. [15] ), the question was rewritten in an understandable sentence as follows:
"I do some type of pressure relief every 30 min any time I am in my chair or driving" changed to "I make sure to change my body's position every thirty minutes, whenever I am sitting or using my wheelchair to prevent skin ulcers."
Data collection
To test the final versions of both questionnaires, 97 persons were included using a consecutive sampling method of all persons with SCI who agreed to participate and met the inclusion criteria, until the numbers of desired participants were recruited. Next, the informed consent form that was consistent with the revised Declaration of Helsinki, was completed by all participants. Participants were selected among those referred to local health centers and the Brain and Spinal Cord Injury Research Center. The inclusion criteria were as follows: persons with traumatic SCI (paraplegia and tetraplegia), at least one-year post-injury, able to read and comprehend the Persian language, and age above 18. Participants with cognitive disorders were excluded.
The time interval for test-retest reliability was 14 days in order to be sufficiently short to support the assumption that the persons with SCI remain stable and sufficiently long enough to prevent recall.
After obtaining consent, the questionnaires were completed by interviews with each of the participants. Questionnaires were used to assess concurrent validity (Secondary Impairment Checklist, as well as SCILS and HBQ) and convergent validity (Impact of Event Scale Revised, Brief Symptom Inventory, Beck Depression Inventory, Functional Independence Measure) by interviews also were administered.
SCILS and HBQ
The SCILS contains five subscales (skin = 7 items, cardiovascular = 4 items, genitourinary = 4 items, neuromuscular = 8 items, and mental = 2 items), for a total of 25 items, and the scores are based on a Likert Scale of 0-4 (where 0 = never, 1 = rarely, 2 = sometimes, 3 = often, and 4 = always). Cronbach's alpha for the subscales were: cardiovascular 0.73, genitourinary 0.32, neuromuscular 0.75, skin 0.86, and mental 0.31, and total score 0.81 [15] . The HBQ contains 22 items, and scoring is based on a Likert Scale of 0-3. The questionnaire was derived from the SCILS by Bloemen-Vrencken et al.
(with a Cronbach's alpha of 0.8) and reduced to 22 items (some items are new). In both questionnaires, a higher total score indicates greater involvement in healthy behaviors (see Supplementary Material) [14] .
Convergent validity
The following standardized instruments were used for assessing convergent validity of the SCILS and HBQ:
Impact of event scale revised (IES-R)
The IES-R is a 22 item self-report scale that evaluates mental distress over the last 7 days related to a specific events including SCI. The questionnaire was designed using a 5-point scale, from "0 = not at all" to "4 = extremely" distressed, containing three subscales of avoidance, intrusion, and over-arousal. In this study, two subscales of Intrusion and Avoidance were used as two measures to evaluate SCILS and HBQ. Cronbach's alpha for avoidance, unwanted thoughts, and over-arousal were 0.87, 0.84, and 0.79, respectively [17] . Persian version validation in IES-R had good internal consistency with Cronbach's alpha from 0.67 to 0.87 [18] .
Brief symptom inventory (BSI)
The BSI is a 53-item self-report questionnaire used to evaluate the symptoms of psychological distress during the 7 last days. Each BSI item is scored using the 5-point scale, (from "0 = not at all" to "4 = extremely" distressed). In the present study, two subscales of anxiety (six items) and depression (six items) were used, for which the internal consistency of 0.85 and 0.88, respectively has been reported [19] . Also, a study of the validity and reliability of the Persian version of the questionnaire reported Cronbach's alpha for the subscales ranging from 0.59 to 0.84. The ICC measure of test-retest reliability for total score of the BSI was 0.95. [20] Beck depression inventory (BDI) This 21-item inventory evaluates depressive symptoms using a 4-point scale, from "0 = symptom absent" to "3 = severe symptoms". Internal consistency has been reported as 0.81 for non-mental health samples and 0.86 for mental health samples [21] . A study of validity and reliability of the Persian version of the questionnaire reported the ICC measure of test-retest reliability for total score of the BDI 0.55, and Cronbach's alpha for the all questions was 0.83 [22] .
Functional independence measure (FIM)
The FIM is a standardized questionnaire containing 18 items designed to assess functional abilities. Items are scored on a scale of 1-7, with one being totally dependent and seven being totally independent. A total score ranges from 18 to 126. Excellent Cronbach's alpha levels were also found for the English FIM in patients with neurological disorders (0.89-0.98) [23] . A study of the validity and reliability of the Persian version of the questionnaire found Cronbach's alpha for the subscales of the FIM ranging from 0.70 and 0.96. The ICC measure of test-retest reliability for total score of the FIM was 0.94.
Concurrent validity
For concurrent validity assessment, the Secondary Impairment Checklist, as well as the SCILS and HBQ were used. The checklist contains 38 secondary impairments correlated with SCI used by Pruitt et al. In this inventory, participants experiencing secondary impairments right now or during the last 12 months reported "Current", and those who experienced secondary impairments at any time reported "Life time". The internal consistency using Cronbach's alpha was 0.8 for current impairments and 0.75 for life time impairments [15, 17, 19, 21, 24, 25] .
Statistical methods
Continuous variables were described using means (SDs) and categorical variables were summarized as a number (percentage). Cronbach's alpha and interclass correlation coefficients (ICC) and Pearson correlation coefficients (r) were used to assess the internal consistency, test-retest (temporal) reliability, and convergent and concurrent validity of the questionnaires, respectively. The statistical software used for the analysis was SPSS 18.
Results
In this study, 97 persons with SCI participated and completed the questionnaires. The mean (SD) age and duration of SCI were 36.29 (11.49) and 4.36 (4.28) years, respectively. According to the American Spinal Injury Association Impairment Scale (AIS), the participants were divided into two groups of complete or incomplete injury: paraplegia and tetraplegia. Table 1 shows the demographic and baseline characteristics of the participants.
The Cronbach's alphas of the SCILS and HBQ were 0.75 and 0.85, respectively. The descriptive and internal consistency measures for SCILS subscales are described in Table 2 . Test-retest reliability ICC for total scores of the SCILS and HBQ were 0.75 and 0.86, respectively. The ICCs of 25 questions of the SCILS were between 0.68 and 0.92, the ICCs of 22 questions of the HBQ were between 0.72 and 0.94.
The number of current secondary impairments had a weak negative correlation with SCILS (r = −0.22, P < 0.001) and the SCILS was strongly correlated with the HBQ (r = 0.65, P < 0.001) ( Table 3) .
Total scores of SCILS and the HBQ had a moderate negative correlation and a weak negative correlation with the BDI, respectively (r = −0.45, P < 0.001, and r = −0.33, P < 0.001). The total score of SCILS had a moderate negative correlation with the anxiety dimension (r = −0.42, P < 0.001) and a moderate negative correlation with the depression dimension (r = −0.48, P < 0.001) on the BSI. The total score of HBQ had a significantly weak negative correlation with the depression dimension of the BSI (r = −0.33, P < 0.001). While the total score of SCILS had a weak negative correlation with avoidance (r = −0.20, P = 0.04) of the IES-R scale, the total score of health behaviors had a weak negative correlation with avoidance (r = −0.32, P < 0.001) and also a weak negative correlation with Intrusion (r = −0.26, P < 0.001). Finally, there was a weak positive correlation between the total score of the SCILS and the FIM (r = 0.31, P < 0.001), but not between the total score of the HBQ and the FIM.
Discussion
Results of this study showed that the SCILS and the revised HBQ are valid and reliable instruments for measuring health behaviors of persons with SCI. Both questionnaires have good test-retest reliability and internal consistency. The items included in the health behavior measure are more recent. For example, the aspects of genitourinary health behavior are revised from the SCILS, and this change increases usefulness of this questionnaire in persons with incomplete SCI (i.e., those with a sense of urination who typically don't use catheters). The present study population was heterogeneous, including individuals with complete and incomplete SCI. This population difference may be reflected in the performance of more health behaviors than reported the original SCILS study. Pruitt et al. who developed the SCILS had a more homogeneous population [14, 15] .
Both the SCILS and HBQ should be correlated with each other to demonstrate convergent validity. The SCILS should be negatively correlated with measures of depression and anxiety, distress associated with SCI and functional status. Also, the HBQ is expected to be negatively correlated with measures of depression, and the effect of SCI on Intrusion and Avoidance dimensions. These two questionnaires were not significantly correlated with other structures.
The results of this study were not similar to Pruitt et al. [15] who reported no correlation between depression, anxiety, and effect of SCI and functional independence with the total score of the SCILS. This difference might be due to differences in the sample sizes or non-homogeneity of the population. In the current study, the sample size was larger and a number of participants had incomplete injuries.
In this study, the moderate negative correlation showed that the anxiety and depression are inversely related with the total score on the SCILS and the HBQ in such a way that by increasing the depression score, the health behaviors and SCILS scores are reduced. Tawashy et al. and Bombardier et al. showed that depression is correlated with lifestyle physical activity (personal hygiene, household chores, and work-related activity) [26, 27] .
In this study, there was a weak but significant correlation between the FIM and the SCILS. The correlation was not seen with total score of the SCILS. Sandy et al. noted that independence has a strong positive correlation with physical activity and lifestyle, and the loss of independence is associated with reduced quality of life and lifestyle activity of the person with SCI [28] .
In order to assess concurrent validity, the correlation between the SCILS and the HBQ was measured, and the secondary impairment checklist was also used, which was only significant for current impairments. This shows that the secondary impairment checklist cannot be a proper criterion for the objective questionnaires of this research, as it was consistent with Pruitt et al. [15] . In the present study current secondary impairments had a weak negative correlation with SCILS in that by increasing the number of current secondary impairments, the SCILS score is reduced. Guilcher et al. showed that secondary complications in persons with SCI are correlated with health behaviors [29] . Jensen also showed that the secondary health conditions in persons with SCI affect different dimensions of lifestyle of these individuals [30] . Thus, health behaviors are known to prevent or delay the onset of secondary impairments in persons with SCI [31] . Also the SCILS and the HBQ were strongly correlated. Tawashy et al. stated that physical activity and healthy lifestyle are related to fewer secondary Table 3 Relationship between SCILS total score, Health Behavior total score and validation criteria complications [27] . Bloemen-Vrencken also reported that persons with fewer secondary impairments had greater engagement in positive health behaviors, because positive health behavior prevents secondary impairments [14] .
Limitations
One potential limitation of this study was the number of questions asked of the participants. The length of time to complete the questionnaires could create some response burden or fatigue in the participants and possibly affect the precision of their answers. However, the strengths of this study include (1) using a thoughtful psychometric evaluation of the reliability and validity of two questionnaires used previously to assess health behaviors in persons with SCI and (2) using an adequate sample size.
Conclusion
According to the results of this psychometric study, the SCILS and the more recent health behavior measure (HBQ) can be used for measuring the health behaviors in persons with SCI in Iran. Both questionnaires can be used as instruments for assessing the education and clinical interventions necessary in persons with SCI. Since health behavior is evaluated with a score from both instruments, the risk of many of the complications can be identified and prevented with early intervention.
